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(54) HIGHPOLYMER SOLID ELECTROLYTE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid 
electrolyte free of liquid leakage which has high ion 
conductivity, does not cause deterioration of a material 
to form an electrochemical element, and permits thin and 



expressed by the attached equation, where (n) is integer 
2 or more, R1 and R2 are alkyl radical with the number 
of carbons 1-4, and R3 is hydrogen or alkyl radical with 
the number of carbons 1-4. The counter ion of polyvinyl 
imidazolinium is chloride ion, bromide ion, or iodide ion, 
and the metal salt is LiCI04, LiPF6, LiBF4, AICI3, AIBr3, 
or AII3. 
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laminate construction of the electrochemical element. 
SOLUTION: A highpolymer solid electrolyte consists of a 
polyvinyl imidazolinium compound and a metal salt, 
wherein the polyvinyl imidazolinium compound is 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. , 



[Claim(s)] 

[Claim 1] The solid polymer electrolyte characterized by consisting of a polyvinyl imidazolinium 
compound and a metal salt. 

[Claim 2] The solid polymer electrolyte according to claim 1 whose polyvinyl imidazolinium compound 
is a compound expressed with the following ** types 1. 
[Formula 1] 



(In n, Rl and R2 show the alkyl group of carbon numbers 1-4, and R3 shows hydrogen or the alkyl 
group of carbon numbers 1-4 for two or more integers) 

[Claim 3] The solid polymer electrolyte according to claim 1 or 2 whose counter ions of polyvinyl 
imidazolinium are chloride ion, bromide ion, and iodide ion. 

[Claim 4] a metal salt - LiC104, LiPF6, LiBF4, and A1C13 and AlBr3 Or A1I3 it is - solid polymer 
electrolyte given in the claim of either claim 1 thru/or claim 3. 
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electrochemistry component, and aims at offering a solid electrolyte without the liquid spill in which 
thin-shape-izing of an electrochemistry component and lamination are possible while it has high ion 
conductivity. 



[Means for Solving the Problem] A polyvinyl imidazolinium compound and a metal salt find out the 
new fact which shows high ion conductivity of being a solid electrolyte, and this invention persons came 
to complete this invention, as a result of examining a solid electrolyte wholeheartedly. 
[0008] That is, this invention is a solid polymer electrolyte characterized by consisting of a polyvinyl 
imidazolinium compound and a metal salt. 
[0009] This invention is explained further below at a detail. 

[0010] The polyvinyl imidazolinium compound used in the giant-molecule solid electrolyte of this 
invention is [001 1] which is the compound shown by the following ** types 2. 



[0012] (In n, Rl and R2 show the alkyl group of carbon numbers 1-4, and R3 shows hydrogen or the 
alkyl group of carbon numbers 1-4 for two or more integers) . 

[0013] As an alkyl group, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, secondary butyl, and tertiary 
butyl is illustrated. 

[0014] The polyvinyl imidazolinium compound may be constructing the bridge and does not need to be 
constructing a bridge. Moreover, a copolymer with other monomers is sufficient as a polyvinyl 
imidazolinium compound. 

[0015] As an example of the counter ion of polyvinyl imidazolinium used for the giant-molecule solid 
electrolyte of this invention, although carboxylic-acid ion, a phosphoric acid, a boric acid, a chloride, a 
fluoride, a bromide, an iodide, a HOUFUTSU acid, perchloric acid, phosphorus fluoride acid ion, etc. 
are mentioned, especially desirable things are chloride ion, bromide ion, and iodide ion in these. 
[0016] as the metal salt used for the giant-molecule solid electrolyte of this invention - the object for 
lithium secondary batteries - LiC104 and LiPF6 And LLBF4 etc. - lithium salt and the object for cells 
which uses other metals for example, A1C13 and AlBr3 Or AID etc. - it is desirable, 
[0017] Although it is difficult to specify since it changes with the classes and the metal salts to be used 
of a polyvinyl imidazolinium compound, as for the amount of a metal salt, it is desirable to be referred 
to as 0.3-0.9 to imidazolinium salt 1. this - if out of range, ion conductivity and membrane formation 
nature will fall. 
[0018] 

[Example] Hereafter, although an example explains this invention, this invention is not limited to these. 
[0019] Example 1 polyacrylonitrile (mean molecular weight 86,000) 240g, ethylenediamine 1200g, and 
144g of acetic acids were put into the flask of 2L, and the temperature up was started after carrying out a 
nitrogen purge. After heating at 90 degrees C for 12 hours, when this was cooled, the ****** red 
solution was taken out and it poured into the acetone, it became the solid-state of light yellow. 
Desiccation of this obtained die polyvinyl imidazoline powder of the light yellow which is 575g with 
which the part constructed the bridge. This was made to react with a methyl chloride and chlorination 
polyvinyl dimethyl imidazolinium was obtained: This chlorination polyvinyl dimethyl imidazolinium 
16g was melted to ethanol, and 13g of aluminum chlorides was added little by little to this. Ethanol is 
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[Means for Solving the Problem] A polyvinyl imidazolinium compound and a metal salt find out the 

new fact which shows high ion conductivity of being a solid electrolyte, and this invention persons came 

to complete this invention, as a result of examining a solid electrolyte wholeheartedly. 

[0008] That is, this invention is a solid polymer electrolyte characterized by consisting of a polyvinyl 

imidazolinium compound and a metal salt. 

[0009] This invention is explained further below at a detail. 

[0010] The polyvinyl imidazolinium compound used in the giant-molecule solid electrolyte of this 
invention is [001 1] which is the compound shown by the following ** types 2. 
[Formula 2] 



[0012] (In n, Rl and R2 show the alkyl group of carbon numbers 1-4, and R3 shows hydrogen or the 
alkyl group of carbon numbers 1-4 for two or more integers) . 

[0013] As an alkyl group, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, secondary butyl, and tertiary 
butyl is illustrated. 

[0014] The polyvinyl imidazolinium compound may be constructing the bridge and does not need to be 
constructing a bridge. Moreover, a copolymer with other monomers is sufficient as a polyvinyl 
imidazolinium compound. 

[0015] As an example of the counter ion of polyvinyl imidazolinium used for the giant-molecule solid 
electrolyte of this invention, although carboxylic-acid ion, a phosphoric acid, a boric acid, a chloride, a 
fluoride, a bromide, an iodide, a HOUFUTSU acid, perchloric acid, phosphorus fluoride acid ion, etc. 
are mentioned, especially desirable things are chloride ion, bromide ion, and iodide ion in these. 
[0016] as the metal salt used for the giant-molecule solid electrolyte of this invention — the object for 
lithium secondary batteries - LiC104 and LiPF6 And LiBF4 etc. - lithium salt and the object for cells 
which uses other metals - for example, A1C13 and AlBr3 Or AID etc. - it is desirable. 
[0017] Although it is difficult to specify since it changes with the classes and the metal salts to be used 
of a polyvinyl imidazolinium compound, as for the amount of a metal salt, it is desirable to be referred 
to as 0.3-0.9 to imidazolinium salt 1. this - if out of range, ion conductivity and membrane formation 
nature will fall. 
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[Means for Solving the Problem] A polyvinyl imidazolinium compound and a metal salt find out the 

new fact which shows high ion conductivity of being a solid electrolyte, and this invention persons came 

to complete this invention, as a result of examining a solid electrolyte wholeheartedly. 

[0008] That is, this invention is a solid polymer electrolyte characterized by consisting of a polyvinyl 

imidazolinium compound and a metal salt. 

[0009] This invention is explained further below at a detail. 

[0010] The polyvinyl imidazolinium compound used in the giant-molecule solid electrolyte of this 
invention is [001 1] which is the compound shown by the following ** types 2. 
[Formula 2] 

H 

[0012] (In n, Rl and R2 show the alkyl group of carbon numbers 1-4, and R3 shows hydrogen or the 
alkyl group of carbon numbers 1-4 for two or more integers) . 

[0013] As an alkyl group, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, secondary butyl, and tertiary 
butyl is illustrated. 

[0014] The polyvinyl imidazolinium compound may be constructing the bridge and does not need to be 
constructing a bridge. Moreover, a copolymer with other monomers is sufficient as a polyvinyl 
imidazolinium compound. 

[0015] As an example of the counter ion of polyvinyl imidazolinium used for the giant-molecule solid 
electrolyte of this invention, although carboxylic-acid ion, a phosphoric acid, a boric acid, a chloride, a 
fluoride, a bromide, an iodide, a HOUFUTSU acid, perchloric acid, phosphorus fluoride acid ion, etc. 
are mentioned, especially desirable things are chloride ion, bromide ion, and iodide ion in these. 
[001 e^a^ejngtal^salt ^fedforthe giant-molecule solid ^ectKu^te^^isJnvention--- the object for 
lithium secondary r batt^ie^n3Cl04andLiPF6 And LiBF4etc. - lithium salt and the object for cells 
which uses other metals ~ for example, A1C13 and AlBr3 Or A1I3 etc. ~ it is desirable. 
[0017] Although it is difficult to specify since it changes with the classes and the metal salts to be used 
of a polyvinyl imidazolinium compound, as for the amount of a metal salt, it is desirable to be referred 
to as 0.3-0.9 to imidazolinium salt 1. this - if out of range, ion conductivity and membrane formation 
nature will fall. 
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